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Abstract

In this paper, we study the effects of immigration on natives’ marriage, fertil-

ity, and family formation across US cities between 1910 and 1930. Instrumenting

immigrants’ location decision by interacting pre-existing ethnic settlements with ag-

gregate migration flows, we find that immigration raised marriage rates, the proba-

bility of having children, and the propensity to leave the parental house for young

native men and women. We show that these effects were driven by the large and

positive impact of immigration on native men’s employment and occupational stand-

ing, which increased the supply of “marriageable men”. We also explore alternative

mechanisms - changes in sex ratios, natives’ cultural responses, and displacement

effects of immigrants on female employment - and provide evidence that none of

them can account for a quantitatively relevant fraction of our results. JEL: J12, J13,
J61, N32 .
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1 Introduction

Immigration has always played a key role in American history. In the past 40 years, be-

tween 1970 and 2010, the number of foreign born individuals living in the United States

increased from 9 to roughly 40 million, with the share of immigrants over US population

skyrocketing from 4.7 to 13 percent.1 These trends mirror a very similar pattern that took

place between 1850 and 1920, a period when more than 30 million immigrants moved to

the US from Europe (Figure 1). Alongside these trends, a heated debate on the economic,

social, and political consequences of immigration has often emerged (Porter, 2017). A

large body of the literature has investigated the effects of immigration, exploring how

immigrants affect natives’ wages and employment on the one hand (Card, 2001; Borjas,

2003; Borjas and Katz, 2007; Ottaviano and Peri, 2012), and political outcomes and elec-

toral results on the other (Mayda et al., 2016; Halla et al., 2017). Somewhat surprisingly,

however, much less is known about the impact of immigration on key social outcomes,

such as marriage rates, fertility, and family formation among natives.

In this paper, we study the effect of the inflow of immigrants to US cities between 1910

and 1930 on marriage and on the probability of having children for young natives, and we

explore the mechanisms that may drive these results. In particular, among the mediating

channels, we consider changes in employment opportunities for native men induced by

the immigration wave, as well as changes in sex ratios, natives’ cultural responses, and

displacement effects of immigrants on female employment.

At the beginning of the twentieth century, 14 percent of the US population was foreign

born, due to the migration of more than 30 million Europeans since 1850 (Figure 1). After

1915, however, World War I and the Immigration Acts (1921 and 1924) put an end to the

Age of Mass Migration and drastically reduced immigration to the US (Abramitzky and

Boustan, 2017; Ager and Hansen, 2017). The key feature of these shocks is that they

had heterogeneous effects across European countries. Since immigrants tend to cluster

geographically along ethnic lines (Card, 2001; Lafortune and Tessada, 2014), variation

across sending regions mechanically translates into variation in the number as well as in

the mix of immigrants received by US cities over time.

Exploiting this variation, we construct a “leave-out” version of the classic shift-share

instrument often adopted in the immigration literature (Altonji and Card, 1991; Card,

2001). In particular, we predict the number of immigrants to US cities in a given year

by interacting the geographic variation in historical settlements of different ethnic groups

1US immigration statistics are underestimated because of the presence of large numbers of undocu-

mented immigrants. According to some recent estimates (see Pew Center 2017), if undocumented immi-

grants were included, the share of foreign born over US population would be at least 4 percentage points

higher (i.e. around 17 percent).
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with the time-series variation in national flows from each sending region, net of the in-

dividuals that eventually settled in a given city’s metropolitan statistical area (MSA).2

The key identifying assumption behind the instrument is that the city-specific character-

istics that attracted early movers from each ethnic group must not have a time-varying

effect on local economic and social conditions in subsequent decades.3 For instance, this

assumption would be violated if immigrants in 1900 settled in a given city anticipating

subsequent economic growth. Below, we perform a number of checks - including testing

for pre-trends and interacting year dummies with pre-migration city characteristics - to

assess the validity of the instrument, and show that our results are robust to the use of

alternative specifications.

Using this empirical strategy, we find that immigration increased marriage and the prob-

ability of having children for native men and women. Our estimates are economically

meaningful, and suggest that a five percentage point (equivalent to a one standard devi-

ation) increase in immigration raised natives’ marriage rates and the children-to-women

ratio by 2 and 3 percent respectively. When decomposing the increase in fertility between

the intensive (i.e. more children per woman) and the extensive (i.e. more women having

at least one child) margin, we document that the latter was quantitatively more important

than the former. Specifically, our estimates imply that for every 10 new babies born from

native women, 7 were due to the extensive margin, while only 3 were due to the intensive

margin.

Exploiting the granularity of full count data, we explore how our main results vary

depending on age and parental background. We show that the increase in both fertility and

marriage was entirely driven by young couples, namely women (resp. men) aged 18-25

(resp. 20-27). Consistent with these findings, we also document that immigration induced

young natives to leave their parental house earlier, and to set up an independent family

unit. At the time, marriage markets were highly segmented along ethnic lines, and natives

were unlikely to marry with foreign born individuals. In fact, more than 95% of U.S.

born women were getting married with U.S. born men. Ethnic segmentation of marriage

markets was further reinforced by the provision of Section 3 of the 1907 Expatriation Act,

which mandated that native women marrying a foreign born individuals would lose their

US citizenship and could get it back only when their husband was naturalized. Therefore,

they were also de iure strongly disincentivized to marry an immigrant. This, in turn,

allows us to isolate the effects of immigration on natives’ marriage and fertility, without

confounding them with mechanical changes in the relative supply of men and women in

2We focus on European immigrants (see Table A.1 in the appendix for the complete list of sending

countries), but results are robust to extending the analysis to all other non-European countries.
3See also the recent paper by Goldsmith-Pinkham et al. (2018) for a formal discussion of Bartik instru-

ments, a class of instrumental variables that also include the shift-share.
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the marriage market.

We provide evidence that our main results were driven by the large, positive impact of

immigration on native men’s employment, which increased the supply of “marriageable

men” and made it easier for both men and women to marry, set up an independent house-

hold, and have kids. Specifically, our estimates suggest that for every ten new immigrants,

one and a half more jobs were created for native men aged 20-35. Immigration also fos-

tered natives’ occupational standing, by inducing native workers to take up better jobs and

move away from occupations more exposed to immigrants’ competition, which tended to

have lower skill requirements. Such large, positive effects on natives’ employment were

made possible by the fact that immigration increased firms’ investment and productiv-

ity, in turn promoting industrialization and economic activity, and by complementarity

between immigrants and natives in the labor markets (Peri and Sparber, 2009).

Next, we provide evidence that none of the alternative mechanisms can account for a

quantitatively relevant fraction of our findings. First, we explore the possibility that im-

migration increased female marriage rates by altering sex ratios, i.e. the relative number

of men and women, as more than 60% of immigrants entering the US at the time were

young men (Figure A.1). In contrast with this mechanism, however, immigration induced

not only native women but also native men to marry more and to have more kids, suggest-

ing that changes in sex ratios alone cannot be driving our main results. We also provide

evidence that the inflow of immigrants did not raise the probability that native women

married and had kids with foreign born. We also unveil some interesting heterogeneous

patterns, which depended on men’s parentage. Specifically, even if immigration had on

average a positive effect on marriage rates of native men, this did not happen for sec-

ond generation men, who were probably more exposed to immigrants’ competition in the

marriage market (Angrist, 2002; Lafortune, 2013).

Second, we provide suggestive evidence that higher higher marriage rates among US

born did not result from a cultural response by native couples aimed at “preserving” their

own race (Bisin and Verdier, 2000; Spolaore and Wacziarg, 2016). In particular, building

on the measure of linguistic distance from Chiswick and Miller (2005), we construct an

index of cultural diversity, and show that the latter did not have any effect on natives’ mar-

riage rates. Lastly, we document that direct (negative) effects of immigration on female

labor force participation, which might have induced women to first leave the labor force

and then get married and have kids, cannot explain our key findings. Exploiting variation

across age groups, we show that the decrease in labor force participation was limited to

women whose marriage rates increased in response to immigration. Given the stigma at-

tached to the work of wives outside the home at the beginning of the twentieth century,

women were likely to quit their job as a consequence of marriage (Goldin, 2006).
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Our results are related to several strands of the literature. First, we complement the re-

cent paper by Autor et al. (2018) by showing that a positive (rather than a negative) shock

to employment opportunities of men increases (instead of reducing) marriage, fertility,

and financial independence of young couples. Despite the difference in the historical con-

text - early twentieth century vs contemporaneous period - and in the source of the income

shock - immigration vs trade - comparing results in this paper with those in Autor et al.

(2018) suggests that some key policy-relevant parameters, such as the elasticity of mar-

riage and fertility to income, can be stable over time. At the same time, however, while

our estimates on fertility are in line with those in Kearney and Wilson (2017) that studies

the shock associated with “fracking booms”, differently from us, the latter paper does not

find a positive effect of an employment boom on marriage rates. One possible interpreta-

tion for this difference is that the cultural environment might mediate the transmission of

income shocks to social outcomes.

Second, our paper is related to the vast literature on the effects of sex ratios on marriage

market outcomes of men and women. Focusing on the same historical context, Angrist

(2002) exploits variation in sex ratios for second generation immigrants induced by the

arrival of individuals from different countries. We complement this paper by showing

that immigration can impact marriage rates and fertility in receiving countries not only

by altering sex ratios for second generation immigrants, but also by affecting natives’

employment. Moreover, the differential effect of immigration on marriage rates of native

men (positive for natives with native parents, but close to zero for second generation im-

migrants) is consistent with findings in Abramitzky et al. (2011), who show that in French

regions where more men died during WWI, men (resp. women) were better (resp. worse)

off in the marriage market. Finally, our work is related to an independent and contempora-

neous paper by Ager and Hansen (2017), who study the effects of immigration on natives’

marriage and find results consistent with those provided here. We complement this work

by considering a more thourough set of socio-economic outcomes and by investigating

the different channels at play.

Lastly, our paper contributes to the literature that explores the effect of immigration

on female labor force participation and fertility. Findings in Furtado and Hock (2010)

and Furtado (2016) suggest that the availability of lower cost childcare opportunities of-

fered by the inflow of immigrants in recent decades allowed college educated women to

both have more children and work longer hours, attenuating the negative correlation be-

tween childbearing and labor force participation. In our historical context, we show that

the negative effect of immigration on female labor force participation was concentrated

exclusively on women in the age group that experienced an increase in fertility and in

marriage. Our findings are in line with the evidence provided by Goldin (1990, 2006):
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at the beginning of twentieth century, native women would quit their job upon getting

married and having a child. Very often, marriage bars required firms to fire women upon

marriage. Also, most women took care of their own children, and additional childbearing

was assigned to black - and not immigrant - women.

The paper is structured as follows. Section 2 describes the historical background. Sec-

tion 3 presents the data. Section 4 lays out our empirical strategy, constructs the instru-

ment for immigration, and reports first stage results. Section 5 investigates the effects

of immigration on natives’ marriage, fertility, and propensity to leave the parental house.

Section 6, explores the mechanisms. Section 7 concludes.

2 Historical Background

2.1 The Age of Mass Migration

Between 1850 and 1915, more than 30 million Europeans migrated to the United States.

This massive migration episode took place in two waves: until 1890, most immigrants

came from the British Isles, Germany, and Scandinavia; then, from the late 1880s, follow-

ing the introduction of steam technology in shipping, which drastically reduced migration

costs, immigration from Southern and Eastern Europe increased steadily (Keeling, 1999).

In 1870, almost 90% of the foreign born came from Northern and Western European

countries, whereas less than 5% of immigrants had arrived from Southern and Eastern

Europe (Figure 2). By 1920, however, the situation had changed dramatically, and the

share of immigrants born in new source countries was as high as 40%.

Europeans from new regions were culturally farther from natives and significantly

less skilled than those from old sending regions (Hatton and Williamson, 1998, 2006).

The shift in the composition of immigrants and concerns over their assimilation induced

Congress to establish a commission that, between 1907 and 1911, studied the economic

and social conditions of immigrants (Higham, 1955). In 1911, the Immigration Commis-

sion recommended the introduction of immigration restrictions, and in 1917, after decades

of heated political debate, Congress passed a literacy test requiring that all immigrants en-

tering the United States had to be able to read and write (Goldin, 1994).

Even before the adoption of the literacy test, in 1914, the Age of Mass Migration came

to an abrupt end due to the onset of World War I, which drastically reduced European

immigration between 1915 and 1919 (see Figure A.2). In 1920, despite the literacy test,

migration flows increased again to their 1910 levels, fuelling nativist movements and

generating even stronger political pressure to adopt more effective measures to curb im-

migration. In response to the growing demand for immigration restrictions, in 1921 and
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1924 Congress finally passed the Immigration Acts to limit the number of immigrants that

could enter the United States in a given year by introducing country-specific quotas based

on 1890 immigrants’ population.4

Both World War I and the Immigration Acts affected different sending countries in

different ways. In particular, the reduction in immigration was more pronounced for

European regions that were more directly involved in the War and which did not belong

to the Allies (Figure 3, Panel A). Moreover, during the 1920s, quotas were set so as to limit

the inflow of immigrants from new sending regions, while favoring that from old sources

such as the UK, Germany, and Scandinavia (Figure 3, Panel B). Since immigrants tend

to cluster along ethnic lines (Card, 2001; Lafortune and Tessada, 2014), the post-1915

events generated substantial variation in the number as well as in the mix of immigrants

received by US cities over time (Figure A.3): this is the variation that we exploit in our

empirical analysis.

2.2 Immigration, Natives’ Marriage, and Fertility

During the Age of Mass Migration, many prominent scholars expressed concerns over the

effects of immigration on natives’ fertility and marriage. As discussed in Leonard (2005),

Edward Ross was among the first to propose the theory of “race suicide”. According to

this theory, not all immigrants were the same, and members of new, inferior races (i.e.

immigrants from new sending regions) would eventually outbreed the “superior national

stock” (i.e. natives and immigrants from old source countries) because industrial capital-

ism was conducive to the survival of the unfit (Leonard, 2005). More specifically, Francis

A. Walker argued that “the native element failed to maintain its previous rate of increase

because the foreigners came in such swarms”, and natives were unwilling not only to

engage in competition with “these new elements of the population”, but also, they did

not want “to brings sons and daughters into the world to enter that competition” (Walker,

1899, p. 424).

In contrast with these predictions, the inflow of immigrants might have increased mar-

riage rates and fertility of native women by altering sex ratios (i.e. the relative number of

men and women). At the time, more than 60% of immigrants entering the United States

were young men between 20 and 35 (Figure A.1). Since in the early twentieth century the

median age at first marriage was around 21 for women and 25 for men (Figure 4), even

though marriage markets were highly segmented along ethnic lives and native women

4With the 1924 National Origins Act, the total number of immigrants that could be admitted in a given

year was capped at 150,000. In 1921, quotas were specified reflecting the 1910 composition of immigrants.

However, they were rapidly changed to 1890 to limit immigration from new sending countries even further

(Goldin, 1994).
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loss their U.S. citizenship after marrying a foreign born5, immigration might have made

it easier for native women to find a mate and to have kids (Angrist, 2002).6

Yet another possibility is that immigration affected natives’ marriage, fertility, and

trends in family formation by altering employment and occupational standing of native

men. Historical accounts tend to view immigrants as one of the key determinants of

American industrialization and economic development during the Age of Mass Migra-

tion. When describing the economic impact of European immigrants, historian Maldwyn

Jones wrote that “The realization of America’s vast economic potential has...been due in

significant measure to the efforts of immigrants. They supplied much of the labor and

technical skill needed to tap the underdeveloped resources of a virgin continent” (Jones,

1992, pp. 309-310). Similarly, John F. Kennedy argued that “every aspect of the Ameri-

can economy has profited from the contribution of immigrants” (Kennedy, 1964, p. 88).

During the Age of Mass Migration, the US economy had large potentials for growth.

In this context, immigrants provided a cheap and unskilled supply of labor which could

not only be absorbed, but that may have even allowed industries to expand (Foerster,

1924), in turn creating new job opportunities for native workers (Tabellini, 2017). It is

thus possible that, by increasing the supply of “marriageable men”, immigration raised

fertility and marriage rates not only of native women, but also of native men. Moreover, if

native men could find a stable job earlier in their working life, they might have been able

to leave their parental house and set up their own household earlier. Somewhat ironically,

then, immigration might have had exactly the opposite effect relative to what was argued

by advocates of the theory of “race suicide”.

3 Data

Our analysis is based on a balanced panel of the 180 US cities with at least 30,000 res-

idents in each of the three census years from 1910 to 1930, and where at least some

Europeans were living in 1900 (see Figure A.4 and Table A.2 for the complete list of

cities).7 The dataset used in this paper was assembled using the decennial US Census

of Population, made available by IPUMS (Ruggles et al., 2015).8 From this source, we

5The loss of citizenship after the marriage with an “alien” men was established by Section 3 of the

Expatriation Act of 1907. The law was aimed at avoiding cases of multiple nationality among women.
6In particular, Figure 4 plots the distribution of the age at first marriage for native men and women in

1930 (the first year in which this question was asked in the US Census). See also estimates reported at

https://www.thespruce.com/estimated-median-age-marriage-2303878.
7We focus on the 180 largest cities as these places attracted more than 75% of the immigrants entering

the United States after 1900. It might be of independent interest to repeat the analysis focusing on rural

areas as well.
8For 1900, we used the 5% sample, while for 1910, 1920, and 1930, we relied on the full count census

datasets.
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collected data on city population, on the number of immigrants by country of origin at

the city and at the national level, and on most of the outcomes considered in our analysis,

including marital status, relationship to the household head, and the number of children.9

To investigate the mechanisms, we also collected data on employment, labor force partic-

ipation, and occupation of native men of age 20 to 65 from the US Census, and on several

measures of economic activity and industrialization from the 1904 to 1929 quinquennial

Census of Manufactures (Tabellini, 2017).10

Table 1 reports the summary statistics for the main variables used in our analysis. City

population ranges from more than 6.9 million (New York City in 1930) to as little as

30,200 (Pasadena in 1910). There is also wide variation in the fraction of immigrants

across cities and over time, which was higher in the northeastern states of Connecticut,

Massachusetts, New Jersey, and New York, and lower in the US South. As already dis-

cussed in Section 2, World War I and the Immigration Acts drastically reduced immi-

gration: in 1910, the fraction of immigrants over city population was, on average, 0.18,

but this number fell to 0.12 in 1930. The decline in the fraction of foreign born that en-

tered the United States in the previous decade was even starker: for the average city, this

number was 0.08 in 1910, but fell to 0.02 in 1930.

In Panel B of Table 1, we report the summary statistics of the main outcomes of this

paper, i.e. marriage rates, fertility, and the propensity to leave the parental house for

young native men and women. By the age of 33 for women and 35 for men, 65% of the

native population was married. As shown in Table 2 for 1910, among native women of

native parentage, 73% were married to a native husband with both native parents, 20% to

a husband with one or both foreign born parents, and only 8% to a foreign born husband.

Interestingly, most of the foreign born husbands arrived to the US more than ten years

before.11 Instead, the probability of being married with a foreign born husband was as

high as 24% for second generation women.12

Between 1910 and 1930, among women aged 18-33, the average children to women

ratio was 0.65: 34% of native women had at least one child, while those who were mothers

had on average almost 2 children each. Table 1 also suggests that the decision of leaving

parents’ home was strongly correlated with financial independence and with the choice of

getting married: the proportion of men and women who were household head or spouse

was close to marriage rates (45% and 43% for women and men respectively).

9See Table A1 for the list of European countries used in our work. To classify individuals based on their

country of origin, we followed the classification made by IPUMS (Ruggles et al., 2015).
10In 1920, the US Census did not report employment status, but rather only an indicator for holding any

gainful occupation. For this year, we imputed values from the latter to proxy for employment.
11We analyze the impact of immigration in the previous decade on natives’ marriage rates. As shown in

Table 2, very few native women were getting married to the immigrants just arrived to the US.
12In our sample, second generation women accounted for roughly one forth of all native women.
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Finally, Panel C presents the summary statistics for the key labor market outcomes

considered below. In 1910, the average employment to population ratio for native men

aged 20-35 in our sample was 91%, and then fell to 84% in 1930, with the onset of the

Great Depression. Average labor force participation for native women was 42%, with an

increasing trend over time which was slowed down by the economic downturn in 1930.13

Immigration data are available for all the 540 city-year observations in our sample.

However, for 1920, Sacramento (CA) and New Bedford (MA) had unreasonably low val-

ues for marriage, fertility, and the other demographic outcomes considered in our work,

probably reflecting mis-reporting in the original documents. For this reason, in our base-

line specification, we drop 1920 data for these two cities, but our results remain unchanged

when all 540 city-year observations are included.14

4 Empirical Strategy

In this section, we present the baseline estimating equation (Section 4.1), construct the

instrument for immigration (Section 4.2), and report first stage results (Section 4.3). To

deal with the potential endogeneity of immigrants’ location decision, we instrument the

actual number of immigrants by interacting 1900 settlements of different ethnic groups

with subsequent migration flows from each sending region, leaving out immigrants that

eventually settled in the city’s MSA.

4.1 Baseline Estimating Equation

To investigate the effects of immigration on natives’ marriage, probability of having chil-

dren, and family structure across US cities, we stack the data for the three Census years

between 1910 and 1930, and estimate

ycst = γc +δst +β Immcst +ucst (1)

where ycst is the outcome for city c in state s in Census year t, and Immcst refers to the

fraction of immigrants received by city c in the previous decade, over city population. γc

and δst are city and state by year fixed effects, implying that β is estimated from changes

in the fraction of immigrants within the same city over time, compared to other cities

in the same state in a given year. Since city population could itself be an outcome of

13Until 1930, the US Census classified individuals as participating in the labor force if they were holding

any gainful occupation.
14Also, data from the Census of Manufactures were not available for Superior (WI), Washington DC in

1909 and 1919, and for Flint (MI), Galveston (TX), Huntington (WV), Lexington (KY), McKeesport (PA),

Pueblo (CO), Quincy (IL), and Roanoke (VA) in 1929.
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immigration, the number of immigrants is scaled by predicted (rather than actual) city

population, constructed by multiplying 1900 population by average urban growth in the

US, excluding that of the Census division where the city is located. Below, we also

report results obtained when scaling immigration by 1900 population. Standard errors

are clustered at the MSA level, and MSA boundaries are fixed to 1940 in order to keep

geography constant.15

4.2 Instrument for Immigration

A priori, we may expect immigrants to be attracted to cities with better employment op-

portunities. Alternatively, immigrants might settle in otherwise declining cities, where

house prices are lower. In either case, OLS estimates of equation (1) will likely be bi-

ased. To deal with this endogeneity problem, we construct a “leave-out” version of the

shift-share instrument (Card, 2001). The instrument predicts the number of immigrants

received by US cities over time by interacting 1900 settlements of different ethnic groups

with subsequent migration flows from each sending region, excluding individuals that

eventually settled in a given city’s MSA. Formally, Immcst in (1) is instrumented with

Zcst =
1

P̂cst
∑

j
α jcO−M

jt (2)

where P̂cst is predicted city population; α jc is the share of individuals of ethnic group j

living in city c in 1900; and O−M
jt is the number of immigrants from country j that entered

the US between t and t −1, net of those that eventually settled in city c’s MSA.16

The instrument constructed in equation (2) exploits two sources of variation: first,

cross-sectional variation in the share of individuals from each ethnic group living in dif-

ferent US cities in 1900 (α jc); second, time-series variation induced by changes in the

total number of immigrants from any sending region entering the United States in a given

decade (O−M
jt ). Appendix B presents a simple example to illustrate graphically how the

instrument combines them.

15In our baseline specification, we restrict attention to European immigrants that entered the United States

during the previous decade, but results are robust to using immigrants’ stock or considering immigrants from

all sources.
16A similar “leave-out” strategy is used in Burchardi et al. (Forthcoming). Results are also robust to using

a specification where the endogenous regressor, Immcst , is constructed by scaling the number of immigrants

by actual (rather than predicted) city population, and is instrumented with Zcst in (2), i.e. the predicted

number of immigrants over predicted city population.
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4.2.1 Geographic Variation in Immigrants’ Settlements

The cross-sectional variation underlying the instrument in equation (2) is based on the

idea that immigrants cluster geographically and when newcomers arrive, they tend to

move where their ethnic community is larger because of social networks and family ties,

and not because of local pull factors (Card, 2001; Stuart and Taylor, 2016). As docu-

mented in Sequeira et al. (2017), the gradual expansion of railroads during the nineteenth

century is a strong predictor of the geographic distribution of immigrants in the US: places

that gained access to the railroad just before an immigration boom received more immi-

grants in the following decade. Moreover, upon arrival, early settlers tended to locate in

places that were relatively more attractive at that time. Since the timing of outmigration

varied widely across European countries, depending on local political and economic con-

ditions (Hatton and Williamson, 1998), different US regions were populated by different

ethnic groups before 1900. Early settlers then acted as a catalyst for subsequent migrants

from the same ethnic group (Lafortune and Tessada, 2014).

To visually display the degree of geographic concentration of different ethnic groups,

Figure 5 plots the share of individuals from different European regions living in selected

US cities in 1900.17 For example, while Italian communities were present in Boston,

Philadelphia, and San Francisco, they were practically non-existent in Minneapolis. On

the other hand, while almost 4% of Swedes living in the US in 1900 were settled in

Minneapolis, less than 1% of them were located in north-eastern cities like Philadelphia

or Boston. Finally, in 1900, more than 8% of Eastern Europeans were living in Cleveland,

but their share in the other cities displayed in Figure 5 was well below 1%. Presenting a

similar example for Ohio, Figure A.5 shows that differences in immigrants’ settlements

existed not only across, but also within states. This is important since our empirical

strategy exploits only within state variation in immigration.

4.2.2 Identifying Assumptions and Instrument Validity

The key identifying assumption behind the instrument is that cities receiving more im-

migrants (from each sending area) before 1900 must not be on different trajectories for

the evolution of economic and social conditions in subsequent decades. Said differently,

outmigration from European regions must be independent of cross-city pull factors sys-

tematically related to 1900 settlers’ country of origin. For example, between 1910 and

1920, immigration to the US was higher from Poland than from Norway. The exclusion

restriction would be violated if this happened because cities that in 1900 had attracted

17See also Abramitzky and Boustan (2017) for a discussion of the geographic concentration of Europeans

in the United States during the Age of Mass Migration.
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more Poles were growing more than cities where more Norwegians had moved to in 1900.

Another threat to the validity of the identifying assumption is that the characteristics

of cities that attracted early immigrants might have time-varying, confounding effects on

migration patterns as well as on changes in the outcomes of interest. It is possible, for

instance, that larger urban centers attracted more immigrants in the nineteenth century,

and that these cities kept growing more also in subsequent decades (see also Goldsmith-

Pinkham et al., 2018). In turn, more sustained economic growth may have increased

marriage and fertility of natives, invalidating the instrument constructed in equation (2).

To deal with these and similar issues, we perform several robustness checks, which we

describe below when presenting our main results.

Finally, the recent work by Jaeger et al. (2018) shows that classic shift-share instru-

ments may suffer from serial correlation in immigration flows from the same sending

countries to the same set of receiving areas. An appealing feature of our setting is that

both WWI and the Immigration Acts created a clear break not only in the number but also,

and crucially, in the countries of origin of immigrants over time. As a result, the poten-

tial threat highlighted by Jaeger et al. (2018) is substantially less severe in this historical

context than in the contemporaneous period.

4.3 First Stage Results

First stage results for the relationship between actual and predicted immigration are re-

ported in Table 3, after partialling out city and state by year fixed effects. In column 1,

the dependent variable is the fraction of immigrants over actual city population, and the

regressor of interest is the baseline instrument constructed in equation (2). Columns 2 and

3 replicate column 1 by scaling both the actual and the predicted number of immigrants

by, respectively, 1900 and predicted population. In all cases, the F-stat is very high, and

there is a strong and significant relationship between the endogenous regressor and the

instrument.

Figure 6 plots the residual scatterplot of the regression reported in column 3. As it

appears, the city of Passaic (NJ) experienced a large drop in immigration between 1910

and 1930, and one may be concerned that, for this reason, it influences the strength of

the first stage. However, omitting this city barely affects the slope of the regression line

(see red dashed line in Figure 6). From column 3 onwards, Table 3 presents estimates for

specifications where both the actual and the predicted number of immigrants are scaled

by predicted city population, and explores the stability of the baseline specification to the

inclusion of interactions between year dummies and 1900 city characteristics.

First, we augment the specification reported in column 3 by interacting the 1900 (log
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of) city and immigrants’ population (column 4).18 Next, in columns 5 and 6, we include

interactions between year dummies and, respectively, the 1904 (log of) value added by

manufacture and men in 1900. Even though the F-stat falls relative to column 1, it re-

mains well above conventional levels. Also, and importantly, neither the economic nor

the statistical significance of coefficients is affected.

Overall, Table 3 suggests that there is a strong relationship between actual and predicted

immigration, which is robust to the use of different specifications and alternative ways of

constructing the instrument.

5 Main Results

In this Section, we present three sets of results. First, immigration had a positive and large

effect on marriage rates of both native women and native men (Section 5.1). Second, the

inflow of immigrants raised the probability of having children for natives by increasing the

share of young women with at least one child (Section 5.2). Third, immigration induced

native young men and women to leave earlier their parental house (Section 5.3).

5.1 Immigration and Marriage Rates of Natives

In Table 4, we study the impact of immigration on natives’ marriage focusing on the age

groups with the highest marriage rates, i.e. women aged 18-33 and men aged 20-35.19

In Panel A (resp. Panel B), the dependent variable is the fraction of native women (resp.

men) who were married. OLS results of equation (1) are presented in column 1, while

column 2 reports 2SLS estimates for the baseline specification, where we instrument the

fraction of immigrants over predicted population using the “leave-out” shift-share instru-

ment described in Section 4.2. Throughout the paper, we always report the mean of the

dependent variable at baseline and the F-stat associated with first stage results shown in

Table 3.

Starting from Panel A, both OLS and 2SLS estimates suggest that immigration in-

creased marriage rates for native women aged 18-33. These effects are not only statisti-

cally significant but also economically relevant: the coefficient in column 2 implies that

one standard deviation increase in the fraction of immigrants raised marriage rates of

native women aged 18-33 by 2.2% relative to the 1910 mean (see Figure 7). Panel B

18This check is important since the instrument mechanically predicts higher immigration to cities that

had a larger 1900 fraction of immigrants, and, at the same time, larger ethnic enclaves might have direct

and time-varying effects on economic and social conditions.
19As discussed in Section 2.2, the median age at first marriage was around 21 for women and 25 for men

(Figure 4).
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documents a similar pattern (both qualitative and quantitative) for native men aged 20-35:

a five percentage point increase in immigration (equivalent to a one standard deviation)

raised men’s marriage rates by 2.1% relative to their baseline mean.20 Our findings are

quantitatively close to those obtained in Autor et al. (2018), who document that, over

the last thirty years, a one percentage point increase in import competition from China

lowered female marriage rates by 1.8%

Subsequent columns of Table 4 explore the robustness of our baseline results. First,

in column 3, we test for pre-trends by regressing the 1900 to 1910 change in marriage

rates against the 1910 to 1920 instrumented change in immigration. Reassuringly, in

both Panel A and Panel B, the coefficient on immigration is statistically indistinguishable

from zero and different from that reported in column 2. Next, in columns 4 and 5, we

augment our baseline specification by interacting year dummies with the (log of) 1900

city and immigrants’ population and the 1900 marriage rates, respectively. This exercise

is performed to check that results in column 2 are not due to city-specific characteristics

that may have simultaneously attracted more immigrants before 1900 and affected the

evolution of natives’ marriage rates in subsequent decades. In all cases, the point estimate

remains statistically significant and quantitatively close to that estimated in the baseline

specification. Finally, in column 6 we provide evidence that results are robust to scaling

both the actual and the predicted number of immigrants by 1900, rather than predicted,

population.

Up to now, we reported results for the “marriage-relevant” age groups by gender. In

Figure 7, we separately document the effect of immigration on marriage rates of native

men and women for different age groups. All of the effect estimated in Table 4 comes

from the youngest cohorts: one standard deviation increase in the fraction of immigrants

raised marriage rates of native women aged 18-25 and men aged 20-27 by 3.4% and 4.0%,

respectively, relative to their baseline means. Instead, the effect of immigration is not

statistically significant for older cohorts. The point estimates and standard errors related

to this figure are reported in Appendix Table A.4, where we also show the probability

of being never married for the oldest cohorts. While immigration had no effect on the

probability of being never married for men, it lowered the likelihood that women aged

34-65 remained unmarried.

20OLS estimates are sensitive to the inclusion of three cities (Duluth, Superior, and Tacoma) for which

in 1910 marriage rates were very low. The mean value of marriage rates of men aged 20-35 in 1910 is 24

percentage points lower compared to the mean value of the same cities in 1920 and 23 percentage points

lower compared to other US cities in our sample in 1910. The latter effect corresponds to 4.6 lower standard

deviations in the marriage rates of men in these cities compared to the rest of our sample. In the Appendix

Table A.3, we present estimates of OLS and 2SLS results with and without these three cities. Once we

restrict the sample, OLS and 2SLS are closer in magnitude.
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5.2 Immigration and Natives’ Probability of Having Children

In Table 5, we study how exposure to immigration affected the probability of having

children for native women in our sample of 180 cities. The first two columns focus on the

children to women ratio, while in subsequent columns we separately analyze the effect

of immigration on the extensive and the intensive margin. We define the former as the

share of women with at least one child, and the latter as the children to mothers ratio.

In odd (resp. even) columns, the dependent variable is the total number of children in

the household (resp. children below the age of 5). Since full-count data allow to match

mothers with children only if they are living in the same household, we restrict the sample

to women aged 18-33, whose children are likely to live with their parents.21

Both OLS and 2SLS results, reported in Panels A and B respectively, document a pos-

itive and significant relationship between immigration and the probability of having chil-

dren of native women. The point estimate in column 1 of Panel B implies that a one

standard deviation increase in immigration raised the children to women ratio by 3.3%

relative to its 1910 mean. When decomposing this effect along the extensive and the in-

tensive margin, we note that immigration increased the number of women with children

by 2.4%, and raised the average number of children per woman by 1%. Said differently,

for every ten new babies born from native women, seven were due to the extensive mar-

gin, while three to the intensive margin. The magnitude of the effect is similar when we

restrict our attention to children below the age of 5.22

Between the late nineteenth century and the 1930s, the US went through a demographic

transition, with a reversal of the positive relationship between income and economic

growth (Galor and Weil, 2000). The fertility rate of the total white population declined

substantially, with the birth rate moving from almost 50 per thousand population in 1850

to 20 per thousand in 1930 (Zelnik, 1959). However, in our analysis, the inclusion of state

by year fixed effects takes care of these national trends, since the effect of immigration is

estimated from changes in the fraction of immigrants within the same city over time, as

compared to other cities in the same state in a given year. Moreover, as noted by Easterlin

(1961), the decline in fertility was driven by rural areas; instead, fertility of the urban

native (white) population remained stable in this time period.23

In Appendix Table A.5, we separately report the effect of immigration on fertility of

21For data availability issues, it is not possible to match women across Census years to obtain informa-

tion on completed fertility. Since women changed their surname upon marriage, it is hard to match their

information across Census years, especially for those aged 18-33.
22As before, our estimates are quantitatively in line with those from Autor et al. (2018), who, for the more

recent period, find that a 1 percentage point increase in import competition from China reduced fertility by

2.8%.
23Guinnane et al. (2006) find that fertility of immigrants in the late nineteenth and early twentieth century

was higher than that of natives, but converged to US standards for second generation immigrants.
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native women by age groups. As for marriage, the effect is driven mainly by native

women aged 18-25, especially on the extensive margin: one standard deviation increase

in immigration raised the number of women in the younger age cohort with at least one

child by 3.1%.

5.3 Household Formation

In Table 6, we provide evidence that immigration induced natives to leave their parental

house earlier, and set up their own independent family unit. In the first two columns,

we focus on women aged 18-33, while in subsequent columns we report the effects of

immigration on men aged 20-35.24

Specifically, the coefficients in Table 6 imply that one standard deviation increase in

immigration raised the probability of living in an independent family unit by 2.4% for

women and 2.2% for men, relative to the mean in 1910. This effect is quantitatively close

to that estimate for marriage rates, suggesting that the decisions of getting married and of

leaving the parental house were both part of a unique lifetime plan.25

In Figure A.6, we provide evidence that the effect of immigration on the probability

of leaving the parental house was driven by women aged 18-25 and men aged 20-27: for

these age groups, a five percentage point increase in immigration raised the probability

of setting up their own household by more than 3%. Incidentally, these cohorts also

experienced the largest increase in marriage and fertility because of immigration.

Stitching together the three sets of results presented in this section, our estimates paint

a coherent picture of how immigration affected family formation, marriage rates, and fer-

tility of native men and women in the urban early twentieth century US. The inflow of

immigrants induced natives to get married more (and, possibly, earlier)26; this decision

was accompanied by the choice of leaving the parental house and set up an independent

family unit. In a period in which oral contraception was not yet available (Bailey, 2006),

higher fertility was probably mechanically related to marriage and family formation deci-

24Both OLS and 2SLS results, reported in Panels A and B respectively, are statistically significant and

close in magnitude for women. As for marriage rates, for men, OLS estimates are instead sensible to the

inclusion of three cities (Duluth, Superior, and Tacoma). In these cities, only 20% of men were household

head in 1910, as compared to 42% in 1920 or 39% in the other cities of our sample in 1910. 2SLS estimates

are instead unaffected by the inclusion of these three cities.
25Interestingly, focusing on the contemporaneous period, Autor et al. (2018) find that one percentage

point increase in import competition from China, not only decreased marriage rates and fertility, but also

lowered the probability of living with the spouse by 1.6%.
26Using information from the 1940 US census for the same cohorts of individuals of our main specifica-

tion, we check whether the increase in marriage rates is merely due to marriage at younger age. Although

there are some potential concerns related to migration and data quality, we find that individuals in cities

exposed to more immigration have overall higher marriage rates during the entire life and slightly lower

age at first marriage. The table is available upon request to the authors.
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sions.

6 Mechanisms

In this section, we explore the mechanisms behind the results presented above, includ-

ing changes in employment opportunities for native men, changes in sex ratios, natives’

cultural responses, and displacement effects of immigrants on female employment. In

Section 6.1, we start by documenting that immigration raised employment and occupa-

tional standing of native men, and then argue that such higher supply of “marriageable

men” was an important driver of the positive effect of immigration on natives’ marriage

and fertility shown in Section 5. Next, we provide evidence that changes in sex ratios

(Section 6.2), natives’ cultural responses (Section 6.3), and direct effects of immigration

on native female labor force participation (Section 6.4) cannot account for a quantitatively

relevant fraction of our main findings.

6.1 Natives’ Employment and the Supply of Marriageable Men

In two important contributions, Wilson (1987) and Wilson (1996) argues that the decline

in marriage and the rise in the share of single-mother households in the US during the

last forty years have been, at least in part, due to deteriorating employment opportuni-

ties in manufacturing. Along these lines, exploiting exogenous variation in exposure to

import competition from China across US local labor markets, Autor et al. (2018) find

that job losses in manufacturing caused a steep decline in marriage rates and a significant

increase in the proportion of single-mother households. In this section, we investigate

the possibility that a similar mechanism, with the opposite sign, was at play in our con-

text. Specifically, we advance and empirically test the hypothesis that immigration had a

positive effect on natives’ marriage, fertility, and patterns of family formation by increas-

ing employment and occupational standing of native men, in turn raising the supply of

“marriageable men”.

In Table 7, we study the effects of immigration on natives’ employment to population

ratio, focusing on men in the “marriageable relevant” age range, i.e. 20-35 (see Section

5.1). As for Table 4, columns 1 and 2 estimate the baseline specification (see equation

(1)) with OLS and 2SLS respectively. In both cases, there is a strong and positive re-

lationship between immigration and natives’ employment. The coefficient in column 2,

which is quantitatively very close to OLS results reported in column 1, implies that a five

percentage points increase in immigration (equivalent to one standard deviation) raised

natives’ employment to population ratio by 0.9% relative to its 1910 mean. Said differ-
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ently, for every ten new immigrants, one and a half more jobs were created for native men

aged 20 to 35.

As documented in Figure A.7, the effect of immigration is slightly larger for men in the

age range 20-27, but remains positive and statistically significant also for those aged 28-

35. The point estimate is positive and quantitatively very similar, albeit not statistically

significant, also for older natives, i.e. those in the age range 36-65.27

As we did in Table 4, we next test the robustness of our baseline specification in subse-

quent columns of Table 7. First, as for marriage rates, there is no evidence of pre-trends

(column 3). Second, results are robust to interacting year dummies with the 1900 log

of city and immigrants population (column 4) and log of value added by manufacture

(column 5). Third, our estimates are unchanged when scaling both the actual and the

predicted number of immigrants by 1900, rather than predicted, city population (column

6).

The positive effects of immigration on natives’ employment estimated in Table 7 are

in contrast with some of the results from the contemporary immigration literature such as

Borjas (2003), Borjas and Katz (2007), and Dustmann et al. (2017) who find a negative

effect of immigration on natives’ labor market outcomes. Our findings are also somewhat

different from those of some contemporaneous cross-city design studies that estimate a

zero effect of immigration on natives’ wages (Card, 2001, 2005). However, they are

consistent with a recent body of the literature which documents a positive impact of im-

migrants on natives’ occupational mobility (Foged and Peri, 2016), and more specifically

for this historical period with Tabellini (2017).

In line with the latter works, in Figure 8, we show that immigration induced natives to

leave occupations that were more exposed to immigrants’ competition and to take up jobs

where immigrants were prevented from entering, because of skill and language mismatch

or because of discrimination. Specifically, Figure 8 plots the implied effect (expressed

in percent change) of a one standard deviation increase in immigration on the fraction of

native men aged 20-35 employed in specific occupations (see also Table A.6 in the ap-

pendix). The first three (orange) bars starting from the left refer to occupations that were

highly exposed to immigrants’ competition:28 as it appears, immigration had a negative

effect on the share of young natives working in these occupations. This effect is statisti-

cally significant and economically large especially for manufacturing laborers - one of the

jobs with the highest exposure to immigrants’ competition and with the lowest skill re-

quirements. Moving rightward along the graph, the three (blue) bars on the right show that

27Similar results are obtained in Tabellini (2017), who studies the effects of immigration on natives’

employment in the age range 15-65.
28We proxy for the degree of immigrants’ competition using the ratio of the probability that natives and

immigrants held a given occupation in 1910 (see also Table A.6).
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immigration increased the fraction of natives employed in more skilled and less exposed

occupations such as manufacturing foremen, electricians, and engineers. The pattern dis-

played in Figure 8 can be effectively summarized using the words of the economist and

statistician Isaac Hourwich who, in 1912, noted that “the effect of immigration upon the

occupational distribution of industrial wage earners has been the elevation of the English-

speaking workmen to the status of an aristocracy of labor, while the immigrants have been

employed to perform the rough work of all industries” (Meyer, 1981). The importance

of this channel is supported by the evidence on the heterogeneous effects for white and

black natives. Differently from Ager and Hansen (2017), we find that immigration had

a positive impact on employment only for white natives and no impact on black natives.

This effect is mirrored by an increase in marriage rates among white native women and

no impact on black native women (see Figure A.8).

For natives’ employment to increase, immigration must have also stimulated economic

activity, inducing firms to create new jobs. Otherwise, absent changes in labor demand,

it would be hard to reconcile the labor supply shock induced by immigration with the

positive employment effects estimated above. Consistent with this idea, in Figure A.9, we

show that immigration had a positive and large effect on value added (log of value added

per establishment), the value of products per establishment, total factor productivity, and

capital utilization.29 Specifically, the coefficients imply that a one standard deviation

increase in immigration increased industrial production by roughly 10% relative to its

1910 level. Such sizeable effects are not only consistent with the historical literature

reviewed in Section 2 and with recent findings in Sequeira et al. (2017) and Ager and

Hansen (2017), but also, and importantly, can explain the positive employment effects

estimated in Table 7. On the one hand, industrial expansion allowed the economy to

absorb the large supply shock by creating new jobs for both high and low skilled workers.

On the other, it provided natives with opportunities for skill upgrading.

Overall, this section documents that immigration boosted natives’ employment and in-

duced men to take up better jobs. We argue that, in turn, the larger pool of “marriageable

men” was responsible for the positive effects of immigration on natives’ marriage rates,

fertility, and propensity to leave the parental household earlier. In Table A.7, we provide

an additional piece of evidence consistent with this interpretation by showing that immi-

gration lowered the share of children below the age of 10 born from native parents living

in a household where the father was unskilled (column 1).30 Similarly, even if the coef-

29We proxy for capital utilitazion using the log of horsepower, and estimate the effects of immigration

on TFP productivity, assuming a Cobb-Douglas production function with two factors of production, capital

and (homogeneous) labor.
30OLS and 2SLS results are reported respectively in Panel A and Panel B. Very similar results are ob-

tained when focusing on the share of families rather than on the share of children (see columns 3 and 4).
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ficient is not statistically significant at conventional levels, there is a positive relationship

between immigration and the share of children of native parentage whose father was em-

ployed. These results suggest that, because of immigration, children of native parentage

were likely to grow up in a better environment at home.

Consistent with the latter observation, as it appears from Table A.8, immigration in-

creased the fraction of sons of native parentage aged 6-14 who were enrolled in school

(column 1).31 Somewhat interestingly, though, we do not find a similar effect for daugh-

ters (column 4), even if the 1910 average enrollment was very similar for boys and girls.

One possible explanation for this pattern is that families were credit constrained and, as

more resources became available, parents chose to first invest them in sons rather than

in daughters. Especially in an urban context, higher employment opportunities brought

about by immigration might have increased the opportunity cost of schooling, in turn in-

ducing some boys to opt out of high school. Indeed, column 3 of Table A.8 shows that

immigration had a negative and significant effect on enrollment of sons of native parent-

age aged 15-18.

6.2 Changes in Sex Ratios

The literature has documented that sex ratios, i.e. the relative number of men and women,

can be an important determinant of marriage and family formation decisions (Angrist,

2002; Abramitzky et al., 2011; Lafortune, 2013). Since more than 60% of immigrants

entering the United States at the beginning of the twentieth century were young men

(Figure A.1), immigration likely altered sex ratios, possibly increasing the availability of

potential mates for native women. However, in this section, we argue that this channel

cannot explain a relevant fraction of our main results.

First, while changes in the relative number of men and women might have contributed

to the increase in marriage rates and fertility of native women documented above, they

cannot explain why immigration also raised native males’ marriage rates.32 Second, as

we show in column 3 of Table 8 and Table A.9, only 4% of native women had a foreign

born husband and 3% of native men had a foreign born wife as of 1910.33 Also, the

increase in marriage rates for men and women was quantitatively similar (see Table 4),

suggesting that natives, in most cases, were marrying with each other. Said differently,

31As before, Panel A and Panel B report OLS and 2SLS results respectively.
32Indirectly, higher competition in the marriage market may have induced men to increase their invest-

ment in education and on-the-job training and their earnings, as suggested by Becker (1981) in his notion

of male “efficiency” (see also Angrist, 2002). However, even in this case, changes in sex ratios should have

had a stronger impact on women as compared to men.
33In Table 8 and Table A.9, we explore the characteristics of partners of native women aged 18-33 and

men 20-35 respectively.
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marriage markets at the time were highly segmented along ethnic lines (Angrist, 2002).

Focusing on results reported in Table 8, in Panel A, we find that one standard deviation

increase in immigration raised the probability of getting married with a husband of native

parentage by around 6% for all native women, irrespective of their parentage (columns

2 and 5). Instead, while the effect of immigration on the probability of having a foreign

born spouse for native women was indistinguishable from zero (column 3), it was positive

and significant for second generation women (column 6).34 Yet, focusing on the relevant

age group (i.e. 18-33), since second generation women who had a foreign born husband

represented less than 2.5% of all native women, the implied effect of immigration on the

overall marriage rates of native women was negligible.35 Finally, Panel B documents that

these effects were mirrored by a corresponding increase in fertility precisely for couples

with higher marriage rates, in turn supporting the idea that immigration raised natives’

fertility by fostering marriage in an era when oral contraception was not yet available

(Bailey, 2006).

Having established that most of the effects of immigration were not driven by native

women marrying foreign born husbands, in the last part of this section, we study how the

inflow of immigrants affected marriage prospects of second generation men and women,

via changes in sex ratios. Sex ratios can have important implications for the marriage

market of second generation immigrants, both directly and indirectly through the alloca-

tion of bargaining power within the couple. For example, in the same historical context of

our paper, Angrist (2002) finds that a higher relative number of men in their own ethnic

group improved marriage prospects of second generation females. Figure 9 documents a

pattern in line with this idea: because of immigration, marriage rates of second generation

women aged 18-25 increased twice as much as those of women of native parentage. Simi-

larly, while immigration had a positive and large effect on marriage rates for men of native

parentage, it did not have any significant impact for second generation men. This finding

is consistent with the idea that immigrants increased competition in the marriage market

for second generation men. In Table A.10, we separately report the effect of immigration

on marriage rates of native men and women for different age groups and parentage, and

document that all of the effect comes from the youngest cohorts represented in Figure 9

(that is, women aged 18-25 and men aged 20-27).

To sum up, even though sex ratios were affected by immigration, they can hardly ex-

plain the increase in marriage rates of natives with native parentage, a group for which

34Interestingly, Table A.9 shows a similar impact of immigration on marriage rates for all native and

second generation men. While the effect of immigration on the probability of having a foreign born spouse

is indistinguishable from zero for native men (column 3), the impact is positive and significant for male

second generation immigrant (column 6).
35In the age group 18-33, second generation women were 25% of native females, and their probability of

marrying with a foreign born was 10% at baseline (see the last column of Table 8).
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the relative number of men and women in the reference population was not significantly

affected. Since natives of native parentage were by far the largest group among US born

individuals, their decisions disproportionately affected natives’ overall marriage and fer-

tility.

6.3 Preservation of “Natives”

Opposition to immigration was widespread during the Age of Mass Migration, with a

heated aversion towards individuals coming from non Anglo-Saxon and non English-

speaking countries (Abramitzky and Boustan, 2017; Leonard, 2016). Since immigrants

from Southern and Eastern Europe were linguistically and culturally far from natives (Hat-

ton and Williamson, 2006), it is possible that natives reacted to immigration by marrying

more and having more kids, in order to preserve their own race and culture (see Section

2.2).

The role of culture in affecting marriage and fertility decisions has been stressed,

among others, by Bisin and Verdier (2000) and Fernández and Fogli (2006), who study

the transmission of cultural norms among second generation immigrants in the US. 36

More broadly, social interactions can influence the diffusion of cultural norms and have

historically contributed to the convergence of fertility rates, both within and across coun-

tries (Spolaore and Wacziarg, 2016). For instance, Daudin et al. (2016) find that the

demographic transition at the end of the nineteenth century in France was affected by the

diffusion of low-fertility norms through internal migration.

To test if native men and women changed their family formation decisions to pre-

serve their own culture, we analyze whether the effect on marriage rates and fertility

was stronger when natives were exposed to linguistically farther individuals (which we

take as a proxy for cultural distance). Specifically, we construct an index of immigrants’

linguistic distance from English, LDct = ∑ j(sh j
ctL j), where sh j

ct is the share of ethnic

group j among the foreign born population of city c in year t, and L j is the linguistic

distance from English of country j, computed in Chiswick and Miller (2005).37 To ease

the interpretation of results, which are reported in Table 9, we standardize our measure of

linguistic distance by subtracting its mean and dividing it through its standard deviation.

Differently from what we would have expected if this mechanism was driving our results,

marriage rates were not differentially affected by immigrants with different linguistic dis-

tance from English. These results thus suggest that cultural considerations were unlikely

36Interestingly, in our context, we find that native men and women married to a foreign born were almost

exclusively matching in the marriage market with immigrants from old sending regions who were culturally

more similar to US born.
37We instrument the actual ethnic shares shct using the same logic of the instrument constructed in equa-

tion (2).
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to explain our key findings.

6.4 Increased Labor Market Competition for Women

From the end of the nineteenth century to the 1920s, female workers were mainly young,

unmarried, and from low-income households (Goldin, 2006). Most women were em-

ployed as piece workers in manufacturing, as private household workers or laundresses,

or in clerical jobs. Upon getting married, women typically quitted their jobs because of

the stigma attached to wives working outside their home (Cherlin, 2014). Goldin (1990)

estimates that more than 80% of all married women exited the labor force at marriage,

before 1940 (see Goldin, 1990, page 7). As shown in Table A.11, in our sample of cities,

the 1910 average labor force participation of native women aged 18-25 was 0.49, but was

substantially lower for older women (0.33 and 0.25 for women aged 26-33 and 34-65,

respectively).38

Studying the link between immigration, female labor force participation, and fertility,

Furtado (2016) shows that the availability of lower cost childcare opportunities brought

about by immigration induced native women to have more kids and work longer hours. In

contrast with these results, at the beginning of the twentieth century, immigration may

have increased competition in the labor market for women, in turn inducing them to

first leave their job and then, as a consequence, to get married and have more children

(Angrist and Evans, 1998). While possible, this interpretation seems to be inconsistent

with the historical context studied in our paper: at that time, as already discussed above,

women most frequently took care of their own children, and used to quit their job upon

marriage. Moreover, even though immigrants provided a cheap and unskilled supply of

labor, which in principle might have displaced women, during the Age of Mass Migra-

tion, the US economy had large potential for economic expansion (Higgs, 1971). Thus,

the displacement of female workers due to immigration seems unlikely, even more so as

immigrants were more closely substitutes for men than for women, and we showed above

that immigration increased natives’ employment (see Section 6.1).

In line with this discussion, in Table A.11, we document that immigration decreased

labor force participation only for native women in the age group that experienced a sig-

nificant increase in marriage rates (i.e., women aged 18-25). The impact is instead in-

distinguishable from zero for all older age cohorts, including women between 26 and 33

years old, among which one third was in the labor force.39 In Figure 10, we report the

38Goldin (2006) notes that labor force participation of married women may be underestimated before

1940 because they were often reluctant to report that they had a job.
39Furthermore, women aged 26-33 were likely to work in the same sectors and occupations as women

aged 18-25.
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implied coefficients for the effect of a one standard deviation increase in immigration,

and show that female labor force participation in the age group 18-25 fell by 1.6% rela-

tive to its 1910 mean. Incidentally, this effect is only slightly smaller (in absolute value)

than the increase in marriage induced by immigration for women in the same age group

(see Figure 7). Our interpretation of these results is that immigration first induced native

women to marry and have children, and then, as a consequence of the latter two decisions,

to leave the labor force.

7 Conclusions

Today, immigration is at the forefront of the political debate, and there are increasing

concerns over its economic and social consequences. If we look at American history,

however, this is not the first time that immigration is such a relevant and controversial

issue. In fact, at the beginning of the twentieth century, following the inflow of more than

30 million Europeans, the share of foreign born in the US population was even higher

than it is today, and opposition towards immigration was widespread.

In this paper, we exploit plausibly exogenous variation in the number of European im-

migrants to US cities between 1910 and 1930 induced by WWI and the Immigration Acts

to study the impact of immigration on marriage rates, the probability of having children,

and the propensity to leave the parental house for young native men and women. We find

that, by promoting industrial expansion and economic activity, immigration increased the

supply of native “marriageable” men who, because of their better employment prospects

and occupational standing, became more attractive spouses. This, in turn, fostered na-

tives’ marriage rates for both men and women, and induced young adults to leave their

parents’ house earlier in their life. Higher marriage rates, in a period when oral contra-

ception was not yet available, raised natives’ probability of having children, mainly by

increasing the number of women with at least one child (extensive margin).

In our context, the inflow of immigrants was largely beneficial to natives’ economic

and social outcomes. However, this does not imply that immigration will always pro-

mote fertility and marriage among young natives. In fact, if immigrants increase labor

market competition, they may deteriorate, rather than promote, family stability as well as

the environment where children grow up. Moreover, while we showed that in the early

twentieth century, immigration to US cities affected marriage rates and fertility of natives

mostly through (positive) income shocks, other channels may be at play in other settings.

These observations suggest that one needs to be careful when extrapolating our results to

other contexts.

Findings in this paper provide motivation for future work in at least two directions.
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First, in this study, we have not explored how changes in the supply of “marriageable

men” affected the quality of the match between husbands and wives. If higher marriage

rates were associated with worse matching between partners, this might have increased

divorce rates and family instability, in turn lowering children’s well-being (Stevenson and

Wolfers, 2007; Lundberg et al., 2016). Second, it would be interesting to compare our

results with those obtained from studies conducted in other contexts, when a different set

of channels might be at play.
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Figures and Tables

Figure 1: Immigrants as Percent of US Population

Notes: The solid line shows the number of legal immigrants as a percent of US population. The

dashed line includes also the estimated number of illegal immigrants, available from 2000 on-

wards. Source: the number of legal immigrants comes from the Migration Policy Institute, while

the number of illegal immigrants was taken from the Pew Research Center tabulations.

Figure 2: Share of Foreign Born in the US

Notes: Share of immigrant stock living in the United States, by sending region and by decade.

Source: Authors’ calculations from IPUMS sample of US Census (Ruggles et al., 2015).
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Figure 3: The impact of quotas and WWI on the share of immigrants in the USA.

Notes: the figure plots the number immigrants from each European country that entered the United

States in each year, scaled by the number of immigrants from that country in 1910 (Panel A) and

1921 (Panel B). Source: adapted from Tabellini (2017).
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Figure 4: Marriage rates by age group and gender

Source: Authors’ calculations using IPUMS data.

Figure 5: Share of Immigrants from Selected Regions in US Cities, 1900

Notes: This graph shows the share of individuals of European ancestry living in US cities in 1900,

for selected ethnic groups. Source: Authors’ calculations using IPUMS data.
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Figure 6: First Stage

Notes: The y-axis (resp. x-axis) reports the actual (resp. predicted) number of immigrants over

predicted city population in each of the three Census years, 1910, 1920, and 1930. Each point

in the scatter diagram represents the residual change in a city’s actual and predicted fraction of

immigrants after partialling out city and year by state fixed effects. The predicted number of im-

migrants is constructed as discussed in Section 4.2 in the text. Predicted city population is obtained

by multiplying 1900 city population with average urban growth, excluding that of the Census di-

vision where a city is located. The solid line shows the regression coefficient for the full sample

(coefficient=0.990, standard error=0.063). The dotted (red) line shows the regression coefficient

obtained when dropping the city of Passaic, NJ (coefficient=0.940, standard error=0.068).
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Figure 7: The impact of immigration on marriage rates, by gender and age groups
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Notes: This graph shows the impact of one standard deviation increase of the fraction of immi-

grants on the increase in marriage rates with respect to the mean value in 1910. We report the

standardized coefficients by age group and for men and women separately.

Figure 8: Natives’ Occupation Mobility (20-35)

Notes: the figure plots the percent change in the fraction of natives aged 20-35 in each occupation

(relative to the 1910 mean) implied by a one standard deviation increase in immigration, according

to 2SLS estimates (with corresponding 95% confidence intervals).
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Figure 9: The impact of immigration on marriage rates, by parentage
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Notes: This graph shows the impact of one standard deviation increase of the fraction of immi-

grants on the marriage rates of men and women by parentage with respect to the mean value in

1910. We report the standardized coefficients, separately by parentage and gender.

Figure 10: The impact of immigration on labor force participation, by age groups of

women
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Notes: This graph shows the impact of one standard deviation increase of the fraction of immi-

grants on the decrease in labor force participation of women with respect to the mean value in

1910. We report the standardized coefficients separately by age group.
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Table 1: Summary Statistics

Count Mean SD Min Max
Panel A: City Demographics

Fr. Immigrant 538 0.04 0.05 0.00 0.44

City Population (thousand) 538 190 511 30 6930

Panel B: Key Outcomes

Marriage Rates of Women
Aged 18-33 538 0.49 0.08 0.28 0.67

Aged 18-25 538 0.35 0.08 0.12 0.58

Aged 26-33 538 0.65 0.07 0.46 0.81

Marriage Rates of Men
Aged 20-35 538 0.47 0.07 0.18 0.65

Aged 20-27 538 0.31 0.07 0.11 0.49

Aged 28-35 538 0.65 0.07 0.26 0.81

Fertility of Women 18-33
Children to Women Ratio 538 0.65 0.12 0.40 1.00

Mothers to Women Ratio 538 0.34 0.05 0.21 0.49

Children to Mothers Ratio 538 1.90 0.11 1.59 2.27

Living with parents
Women Aged 18-33 538 0.36 0.09 0.17 0.58

Men Aged 20-35 538 0.33 0.09 0.12 0.55

Living in own household
Women Aged 18-33 538 0.45 0.08 0.25 0.67

Men Aged 20-35 538 0.43 0.06 0.18 0.60

Panel C: Labor Market

Employment Men 20-35 538 0.90 0.05 0.71 0.98

Labor Force Participation Women 18-33 538 0.42 0.09 0.20 0.67

Notes: The Table shows the summary statistics of the main variables used in this pa-

per for the 180 US cities with at least 30,000 residents in each Census year report.

Source: Authors’ calculations using IPUMS data.
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Table 2: Characteristics of husbands of women aged 18-33

Husband Native Immigrant

Native Parents Mix Parents Foreign Parents > 10 years ≤ 10 years

Native Wife
Native Parents 0.73 0.07 0.13 0.06 0.02

Mix Parents 0.50 0.12 0.24 0.11 0.03

Foreign Parents 0.35 0.09 0.32 0.18 0.06

Immigrant Wife
> 10 years 0.18 0.04 0.14 0.50 0.13

≤ 10 years 0.07 0.01 0.05 0.20 0.67

Notes: The Table shows the probability of marriage with husband of different parentage for

women aged 18-33 of the 180 US cities in 1910 with at least 30,000 residents in each Census

year report. Source: Authors’ calculations using IPUMS data.
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Table 3: First Stage

Dep. Variable: Fraction of Immigrants

(1) (2) (3) (4) (5) (6)

Z 0.830∗∗∗ 0.944∗∗∗ 0.990∗∗∗ 0.905∗∗∗ 0.889∗∗∗ 0.986∗∗∗
(0.053) (0.071) (0.063) (0.090) (0.086) (0.066)

Immigrants over Actual pop. 1900 pop. Predicted pop. Predicted pop. Predicted pop. Predicted pop.

Year interacted with 1900 Immigrants and Value added by Fr. native
city population manufacture women married

F-stat 249.3 175.3 251.3 100.2 107.5 224.5

Obs. 538 538 538 538 526 538

Notes: the sample includes a balanced panel of the 180 US cities with at least 30,000 residents in each Census year 1910,

1920, and 1930. In Column 1 the actual number of immigrants is scaled by actual population, and the instrument is the leave-

out version of the shift-share IV in equation (2) (Section 4.2). Columns 2 and 3 replicate Column 1 by scaling the actual and

predicted number of immigrants by, respectively, 1900 and predicted population. From Column 3 onwards, Table 3 presents

results from specifications where both the predicted and the actual number of immigrants are scaled by predicted population.

Columns 4 to 6 include the interaction between year dummies and, respectively: the (log of) 1900 city and immigrants pop-

ulation; the (log of) 1904 value added by manufacture per establishment; and the marriage rates of native women in 1900.

F-stat refers to the K-P F-stat for weak instrument. All regressions partial out city and state by year fixed effects. Robust

standard errors, clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

3
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Table 4: Immigration and Marriage of Natives

(1) (2) (3) (4) (5) (6)

OLS 2SLS Pre-trends 2SLS 2SLS 2SLS

Panel A: Dep. Var. Marriage Rates of Women (Age 18-33)

Fr. Immigrant 0.238∗∗∗ 0.209∗∗∗ 0.128 0.329∗∗∗ 0.197∗∗∗ 0.154∗∗∗
(0.057) (0.044) (0.204) (0.058) (0.053) (0.027)

F-stat 251.3 318.4 100.2 107.5 175.3

Mean dep. var. in 1910 0.45 0.45 0.45 0.45 0.45 0.45

Obs. 538 538 178 538 538 538

Panel B: Dep. Var. Marriage Rates of Men (Age 20-35)

Fr. Immigrant -0.006 0.190∗∗∗ 0.078 0.181∗∗∗ 0.217∗∗∗ 0.121∗∗∗
(0.135) (0.054) (0.092) (0.059) (0.061) (0.038)

F-stat 251.3 318.4 100.2 107.5 175.3

Mean dep. var. in 1910 0.42 0.42 0.42 0.42 0.42 0.42

Obs. 538 538 178 538 538 538

Pre-period Yes

Year by 1900 city Yes

and imm. pop
Year by 1900 fr married Yes

Imm over 1900 pop Yes

Notes: this Table presents results of OLS and 2SLS for a balanced panel of the 180 US cities

with at least 30,000 residents in each Census year report. The dependent variable is the frac-

tion of women married in the age range 18-33 in Panel A and the fraction of men married in

the age range 20-35 in Panel B. Fr. Immigrants refers to the fraction of immigrants arrived in

the previous decade over predicted city population, and is instrumented using the baseline ver-

sion of the instrument constructed in Section 4. The mean of dependent variables is shown at

the bottom of the Table. Column 3 is a falsification test (pre-trends). In Columns 4 and 5, we

check the robustness of our results in column 2, by augmenting our baseline specification in-

teracting year dummies with the (log of) 1900 city and immigrants’ population and the 1900

marriage rates, respectively. Finally, in column 6, we show the robustness of our results scal-

ing both the actual and the predicted number of immigrants by 1900, rather than predicted,

population. KP F-stat is the Kleibergen-Paap F stat for joint significance of instruments. All

regressions include city and state by year fixed effects. Robust standard errors, clustered at the

MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 5: Immigration and Fertility of Native Women

Dep. Variable: Fertility of Native Women (aged 18-33)

Children to Women Ratio Mothers to Women Ratio Children to Mothers Ratio

All Children Children<5 All Children Children<5 All Children Children<5

(1) (2) (3) (4) (5) (6)

Panel A: OLS
Fr. Immigrant 0.291∗∗ 0.200∗∗∗ 0.132∗∗ 0.123∗∗∗ 0.149 0.209∗∗

(0.131) (0.056) (0.052) (0.036) (0.159) (0.085)

Panel B: 2SLS
Fr. Immigrant 0.431∗∗∗ 0.194∗∗∗ 0.165∗∗∗ 0.105∗∗∗ 0.342∗∗∗ 0.111∗∗

(0.072) (0.037) (0.027) (0.026) (0.103) (0.052)

F-stat 251.3 251.3 251.3 251.3 251.3 251.3

Mean Dep.Var. 0.650 0.340 0.340 0.250 1.900 1.010

Obs. 538 538 538 538 538 538

Notes: this Table presents results of 2SLS for a balanced panel of the 180 US cities with at least 30,000

residents in each Census year report. The dependent variable is: in column 1 (column 2), the total number

of children (toddlers) with native mother in the age range 18-33 over the total number of women in the age

range 18-33, in column 3 (column 4) the fraction of women in the age range 18-33 who have children (tod-

dlers) and in column 5 (column 6) the average number of children (toddlers) per mother in the age range

18-33. Fr. Immigrants refers to the fraction of immigrants arrived in the previous decade over predicted

city population, and is instrumented using the baseline version of the instrument constructed in Section 4.2.

The mean of dependent variables is shown at the bottom of the Table. KP F-stat is the Kleibergen-Paap F

stat for joint significance of instruments. All regressions include city and state by year fixed effects. Robust

standard errors, clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

3
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Table 6: Immigration and Living Choices of Natives

(1) (2) (3) (4)

Dep. Var. Living with Living in Living with Living in
Parents Own House Parents Own House

Women 18-33 Men 20-35

Panel A: OLS
Fr. Immigrant -0.383∗∗∗ 0.231∗∗∗ -0.493∗∗∗ -0.004

(0.086) (0.057) (0.131) (0.137)

Panel B: 2SLS
Fr. Immigrant -0.285∗∗∗ 0.204∗∗∗ -0.316∗∗∗ 0.171∗∗∗

(0.043) (0.040) (0.045) (0.056)

F-stat 251.3 251.3 251.3 251.3

Mean dep. var. 0.370 0.418 0.317 0.387

Obs. 538 538 538 538

Notes: this Table presents results of OLS and 2SLS for a balanced panel of

the 180 US cities with at least 30,000 residents in each Census year report.

The dependent variable are described on the top part of the Table. Fr. Immi-
grants refers to the fraction of immigrants arrived in the previous decade over

predicted city population, and is instrumented using the baseline version of

the instrument constructed in Section 4.2. The mean of dependent variables

is shown at the bottom of the Table. KP F-stat is the Kleibergen-Paap F stat

for joint significance of instruments. All regressions include city and state

by year fixed effects. Robust standard errors, clustered at the MSA level, in

parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 7: Immigration and Employment of Native Men

Dep. Var. : Natives’ Employment to Population Ratio (Men, Age 20-35)

(1) (2) (3) (4) (5) (6)

OLS 2SLS Pre-trends 2SLS 2SLS 2SLS

Fr. Immigrant 0.151∗∗∗ 0.152∗∗∗ -0.071 0.094∗∗ 0.130∗∗ 0.113∗∗∗
(0.043) (0.044) (0.124) (0.041) (0.053) (0.033)

F-stat 251.3 318.4 100.2 107.5 175.3

Mean dep. var. in 1910 0.911 0.911 0.911 0.911 0.911 0.911

Obs. 538 538 180 538 538 538

Pre-period Yes

Year by 1900 city and imm. pop Yes

Year by 1900 value added manuf. Yes

Imm over 1900 pop Yes

Notes: this Table presents results of OLS and 2SLS for a balanced panel of the 180 US cities with

at least 30,000 residents in each Census year report. The dependent variable is the natives’ employ-

ment to population ratio in the age range 20-35 for men. Fr. Immigrants refers to the fraction of

immigrants arrived in the previous decade over predicted city population, and is instrumented using

the baseline version of the instrument constructed in Section 4.2. Column 3 is a falsification test

(pre-trends). In Columns 4 and 5, we check the robustness of our results in column 2, by augment-

ing our baseline specification interacting year dummies with the (log of) 1900 city and immigrants’

population and the 1900 value added in manufacture sector, respectively. Finally, in column 6, we

show the robustness of our results scaling both the actual and the predicted number of immigrants

by 1900, rather than predicted, population. The mean of dependent variables is shown at the bottom

of the Table. KP F-stat is the Kleibergen-Paap F stat for joint significance of instruments. All re-

gressions include city and state by year fixed effects. Robust standard errors, clustered at the MSA

level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 8: Immigration, Marriage Rates, and Fertility of Native Women aged 18-33 (2SLS results)

(1) (2) (3) (4) (5) (6)

All Native Women Second Generation Women

Husband All Native Parentage Immigrant All Native Parentage Immigrant

Panel A: Marriage rates

Fr. Immigrant 0.209∗∗∗ 0.309∗∗∗ 0.001 0.193∗∗∗ 0.169∗∗ 0.178∗∗∗
(0.044) (0.046) (0.020) (0.071) (0.066) (0.046)

Mean dep. var. 0.47 0.27 0.04 0.45 0.14 0.10

Panel B: Fertility (Children to Women Ratio)

Fr. Immigrant 0.431∗∗∗ 0.443∗∗∗ -0.005 0.359∗∗ 0.177∗ 0.259∗∗
(0.072) (0.087) (0.053) (0.162) (0.103) (0.127)

Mean dep. var. 0.65 0.35 0.07 0.58 0.19 0.17

F-stat 251.3 251.3 251.3 251.3 251.3 251.3

Obs. 538 538 538 538 538 538

Notes: this Table presents results of 2SLS for a balanced panel of the 180 US cities with at least 30,000 resi-

dents in each Census year report. In panel A, the dependent variable is the marriage rates of women aged 18-

33 by husband parentage. In panel B, the dependent variable is the children to women ratio by father parent-

age. We consider only children of women aged 18-33. For example, in column 2 of Panel B, the dependent

variable is the number of children with native mother aged 18-33 and father with a native parentage over the

number of native women aged 18-33. Columns 4-6 focus on women who are second generation immigrants.

Fr. Immigrants refers to the fraction of immigrants arrived in the previous decade over predicted city popula-

tion, and is instrumented using the baseline version of the instrument constructed in Section 4.2. The mean of

dependent variables is shown at the bottom of the Table. KP F-stat is the Kleibergen-Paap F stat for joint sig-

nificance of instruments. All regressions include city and state by year fixed effects. Robust standard errors,

clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 9: Immigration, Linguistic Distance, Employment and Marriage Rates of Natives

(2SLS results)

Dep Var.: Employment Men 20-35 Marriage Rate Women 18-33

Own Parents All Native Mix Immigrants
(1) (2) (3) (4) (5)

Fr. Immigrant 0.136∗∗ 0.207∗∗∗ 0.126∗∗ 0.282∗∗∗ 0.274∗∗∗
(0.066) (0.060) (0.064) (0.091) (0.102)

Ling. Distance 0.001 0.000 0.001 -0.004 -0.007

(0.004) (0.003) (0.004) (0.005) (0.006)

Mean Dep. Var. 0.340 0.257 0.277 0.642 0.603

Obs. 538 538 538 538 538

Notes: this Table presents results of 2SLS for a balanced panel of the 180 US cities with at least

30,000 residents in each Census year report. The dependent variable is the marriage rate of the

groups describled in each panel. Fr. Immigrants refers to the fraction of immigrants arrived in

the previous decade over predicted city population, and is instrumented using the baseline ver-

sion of the instrument constructed in Section 4.2. The mean of dependent variables is shown

at the bottom of the Table. KP F-stat is the Kleibergen-Paap F stat for joint significance of in-

struments. All regressions include city and state by year fixed effects. Robust standard errors,

clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

43



Appendix for Online Pubblication

Happily Ever After:

Immigration, Natives’ Marriage, and Fertility

Michela Carlana∗Marco Tabellini†

July 2018

∗Harvard Kennedy School (e-mail: michela carlana@hks.harvard.edu).
†Harvard Business School (e-mail: mtabellini@hbs.edu).

1



A Additional Tables and Figures

Figure A.1: Summary Statistics on share of men and sex ratios for natives and immigrants (in

1910)

Notes: The sex ratios is defined as the number of native men (resp. immigrant men) in the age group

20-35 over the number of native women in the age group 18-33 (resp. immigrant women). Source:
Authors’ calculations from IPUMS sample of 1910 US Census (Ruggles et al., 2015).
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Figure A.2: Total Number of Immigrants (in Thousands)

Notes: Annual inflow of immigrants to the United States (1850-1930). Source: Migration Policy Insti-

tute.
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Figure A.3: Recent Immigrants Over 1900 City Population, by Decade

Notes: Number of European immigrants that arrived in the United States in the last decade over 1900

city population, for selected cities and by decade. Source: Authors’ calculations from IPUMS sample of

US Census (Ruggles et al., 2015).
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Figure A.4: 180 Cities in the Balanced Panel.

Notes: The map plots the 180 cities with at least 30,000 residents in each of the three Census years 1910,

1920, and 1930.
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Figure A.5: Share of Immigrants from Selected Regions in Ohio, 1900

Notes: This graph shows share of individuals of European ancestry living in selected cities of Ohio in

1900, for selected ethnic groups. Source: Authors’ calculations using IPUMS data. .
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Figure A.6: The impact of immigration on the choice of creating an independent family unit,

by gender and age group.
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Notes: This graph shows the impact of one standard deviation increase of the fraction of immigrants on

the probability of being the household head or spouse by age and gender.
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Figure A.7: The impact of immigration on the employment of native men by age groups and

gender
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Notes: This graph shows the impact of one standard deviation increase of the fraction of immigrants on

the increase in the probability of employment for native men with respect to the mean value in 1910. We

report the standardized coefficients separately by age group.
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Figure A.8: The impact of immigration on the marriage rate of native women (age 18-33), by

group.
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Notes: This graph shows the impact of one standard deviation increase of the fraction of immigrants on

the marriage rate of all native women 18-33, native white and African American.
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Figure A.9: The impact of immigration on industrialization

Notes: The figure plots the percent change (with corresponding 95% confidence intervals) in each of the

variables listed above implied by a 5 percentage point (equivalent to a one standard deviation) increase

in immigration. Value Added refers to the log of value added per establishment. TFP refers to total

factor productivity, and was constructed assuming a Cobb-Douglas production function with two factors

of production, capital and homogenous labor. Capital Utilization is measured as the log of horsepower

(equivalent results hold when using horsepower per establishment).
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Figure A.10: The impact of immigration on sex ratios of young adults, by parentage.
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Notes: This graph shows the impact of one standard deviation increase of the fraction of immigrants on

the sex ratios or young adults, i.e. the number of men in the age group 20-35 over the number of women

in the age group 18-33. The first bar shows the impact for the whole population (natives+ immigrants)

living in the 180 US cities with at least 30,000 residents in each Census year. The following bars present

the sex ratios for natives, divided by parentage.

Table A.1: Sending Regions

UK Russia

Ireland Eastern Europe (Yugoslavia, Czechoslovakia, etc.)

Denmark Austria-Hungary

Finland Switzerland

Norway France

Sweden Belgium-Netherlands

Germany Greece-Portugal-Spain

Poland Italy
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Table A.2: The impact of immigration on marriage rates by parentage

Notes: This table lists the 180 US cities with at least 30,000 residents in each Census year.
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Table A.3: Immigration and Marriage of Native Men aged 20-35

(1) (2) (3) (4)

Dep. Var.: Marriage rates of men aged 20-35

All Sample Restricted Sample
OLS 2SLS OLS 2SLS

Fr. Immigrant -0.006 0.190∗∗∗ 0.077 0.147**

(0.135) (0.054) (0.082) (0.063)

F-stat 251.3 251.3

Mean dep. var. in 1910 0.42 0.42 0.43 0.43

Obs. 538 538 529 529

Notes: this Table presents results of OLS and 2SLS for a balanced

panel of the 180 US cities with at least 30,000 residents in each Cen-

sus year report in columns 1 and 2. In columns 3 and 4, we exclude

three cities (Duluth, Superior, and Tacoma) with an extraordinary low

level of marriage rates of men aged 20-35 in 1910. The dependent

variable is the fraction of men married in the age range 20-35. Fr.
Immigrants refers to the fraction of immigrants arrived in the previ-

ous decade over predicted city population, and is instrumented using

the baseline version of the instrument constructed in Section 4. The

mean of dependent variables is shown at the bottom of the Table. KP

F-stat is the Kleibergen-Paap F stat for joint significance of instru-

ments. All regressions include city and state by year fixed effects.

Robust standard errors, clustered at the MSA level, in parenthesis. ∗
p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.4: Immigration and Marriage of Natives - 2SLS results

(1) (2) (3) (4) (5)

Panel A: Women

Marriage rates Never Married
Age Groups 18-33 18-25 26-33 34-65 34-65

Fr. Immigrant 0.209∗∗∗ 0.229∗∗∗ 0.053 0.025 -0.082∗∗∗
(0.044) (0.038) (0.054) (0.035) (0.019)

Mean dep. var. 0.47 0.34 0.65 0.63 0.15

Obs. 538 538 538 538 538

Panel B: Men

Marriage rates Never Married
Age Groups 20-35 20-27 28-35 36-65 36-65

Fr. Immigrant 0.190∗∗∗ 0.236∗∗∗ -0.001 0.011 -0.026

(0.054) (0.055) (0.059) (0.045) (0.035)

Mean dep. var. 0.45 0.30 0.65 0.73 0.14

Obs. 538 538 538 538 538

Notes: this Table presents results of 2SLS for a balanced panel of the 180 US

cities with at least 30,000 residents in each Census year report. The depen-

dent variable is the fraction of women married in the different age range in

Panel A and the fraction of men married in the different age range in Panel

B. Fr. Immigrants refers to the fraction of immigrants arrived in the previous

decade over predicted city population, and is instrumented using the baseline

version of the instrument constructed in Section 4.2. The mean of dependent

variables is shown at the bottom of the Table. All regressions include city and

state by year fixed effects. Robust standard errors, clustered at the MSA level,

in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.5: Immigration and Fertility of Native Women - 2SLS results

Dep. Variable: Fertility of Native Women

Children to Women Ratio Mothers to Women Ratio Children to Mothers Ratio

Age 18-25 Age 26-33 Age 18-25 Age 26-33 Age 18-25 Age 26-33

(1) (2) (3) (4) (5) (6)

Fr. Immigrant 0.234∗∗∗ 0.357∗∗∗ 0.131∗∗∗ 0.071∗∗ 0.160∗∗ 0.391∗∗∗
(0.049) (0.122) (0.025) (0.034) (0.080) (0.137)

F-stat 251.3 251.3 251.3 251.3 251.3 251.3

Mean Dep.Var. 0.330 1.050 0.210 0.500 1.530 2.090

Obs. 538 538 538 538 538 538

Notes: this Table presents results of 2SLS for a balanced panel of the 180 US cities with at least 30,000

residents in each Census year report. The dependent variable is: in column 1 and 2, the total number

of children with native mother over the total number of women in the age range, in column 3 and 4 the

fraction of women who have children and in column 5 and 6 the average number of children per mother.

Fr. Immigrants refers to the fraction of immigrants arrived in the previous decade over predicted city

population, and is instrumented using the baseline version of the instrument constructed in Section 4.2.

The mean of dependent variables is shown at the bottom of the Table. KP F-stat is the Kleibergen-Paap

F stat for joint significance of instruments. All regressions include city and state by year fixed effects.

Robust standard errors, clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.6: Native Men (20-35) in Selected Occupations

High Immigrants’ Competition Low Immigrants’ Competition

(1) (2) (3) (4) (5) (6)

Fraction Natives Manuf. Laborers Bakers Blacksmiths Manuf. Foremen Engineers Electricians

Panel A: OLS
Fr. Immigrant -0.079 -0.008∗ -0.009 0.025∗∗∗ 0.017 0.007

(0.058) (0.004) (0.005) (0.004) (0.014) (0.006)

Panel B: 2SLS
Fr. Immigrant -0.117∗∗ -0.008∗∗ -0.005 0.030∗∗∗ 0.033∗∗∗ 0.010

(0.050) (0.004) (0.005) (0.006) (0.011) (0.007)

F-stats 251.3 251.3 251.3 251.3 251.3 251.3

Mean dep. var. 0.038 0.005 0.007 0.006 0.018 0.014

Natives/Immigrants

Ratio (1910) 0.220 0.231 0.750 3.500 3.667 4.200

Obs. 538 538 538 538 538 538

Notes: this table presents results for a balanced panel of the 180 US cities with at least 30,000 residents in each Census

year 1910, 1920, and 1930 (see Table A.2 in the appendix). The dependent variable is the fraction of native males in

age range (20-35) working in the occupation reported at the top of each column. Panels A and B report, respectively,

OLS and 2SLS results. Fr. Immigrants is the fraction of immigrants arrived in the previous decade over predicted city

population, and is instrumented using the baseline version of the instrument constructed in Section 4.2 (see (2) in the

main text). F-stat refers to the K-P F-stat for weak instrument. All regressions include city and state by year fixed ef-

fects. The mean of each dependent variable at baseline is shown at the bottom of the Table. Robust standard errors,

clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.7: Immigration and Living Choices of Natives

(1) (2) (3) (4)

Dep. Var. Share of children < 10 Share of families
(native parents) (children < 10, native parents)

Father employed Father unskilled Father employed Father unskilled

Panel A: OLS
Fr. Immigrant 0.052 -0.027 0.032 -0.035

(0.049) (0.075) (0.045) (0.076)

Panel B: 2SLS
Fr. Immigrant 0.049 -0.138∗∗ 0.024 -0.171∗∗∗

(0.037) (0.061) (0.034) (0.063)

F-stat 251.3 251.3 251.3 251.3

Mean dep. var. 0.908 0.332 0.901 0.318

Obs. 538 538 538 538

Notes: this Table presents results of OLS and 2SLS for a balanced panel of the 180 US cities with

at least 30,000 residents in each Census year report. The dependent variable are described on the

top part of the Table. Fr. Immigrants refers to the fraction of immigrants arrived in the previous

decade over predicted city population, and is instrumented using the baseline version of the instru-

ment constructed in Section 4.2. The mean of dependent variables is shown at the bottom of the

Table. KP F-stat is the Kleibergen-Paap F stat for joint significance of instruments. All regressions

include city and state by year fixed effects. Robust standard errors, clustered at the MSA level, in

parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.8: Immigration and Education of Native Children

Dep. Var.: Fraction attending school
Sons of natives Daughters of natives

(1) (2) (3) (4) (5) (6)

Age group: Age 6-14 Age 15-18 Age 19-24 Age 6-14 Age 15-18 Age 19-24

Panel A: OLS
Fr. Immigrant 0.007 -0.081 0.010 -0.025 0.059 -0.006

(0.040) (0.080) (0.019) (0.041) (0.076) (0.027)

Panel B: 2SLS
Fr. Immigrant 0.067∗∗∗ -0.100∗∗ 0.011 0.017 0.044 -0.042∗

(0.025) (0.049) (0.017) (0.027) (0.059) (0.023)

Dep. var: .933 .241 .015 .936 .22 .013

Obs. 538 538 538 538 538 538

Notes: this Table presents results of OLS and 2SLS for a balanced panel of the 180 US cities

with at least 30,000 residents in each Census year report. The dependent variable are de-

scribed on the top part of the Table. Fr. Immigrants refers to the fraction of immigrants arrived

in the previous decade over predicted city population, and is instrumented using the base-

line version of the instrument constructed in Section 4.2. The mean of dependent variables is

shown at the bottom of the Table. KP F-stat is the Kleibergen-Paap F stat for joint significance

of instruments. All regressions include city and state by year fixed effects. Robust standard

errors, clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.9: Immigration and Marriage Rates of Native Men aged 20-35 (2SLS results)

(1) (2) (3) (4) (5) (6)

All Native Men Second Generation Men

Wife All Native Parentage Immigrant All Native Parentage Immigrant

Dependent Variable: Marriage rates

Fr. Immigrant 0.190∗∗∗ 0.296∗∗∗ 0.022 0.106∗ 0.215∗∗∗ 0.063∗
(0.054) (0.064) (0.016) (0.063) (0.075) (0.036)

Mean dep. var. 0.45 0.27 0.03 0.42 0.16 0.04

F-stat 251.3 251.3 251.3 251.3 251.3 251.3

Obs. 538 538 538 538 538 538

Notes: this Table presents results of 2SLS for a balanced panel of the 180 US cities with at least 30,000 resi-

dents in each Census year report. In panel A, the dependent variable is the marriage rates of men aged 20-35

by husband parentage. In panel B, the dependent variable is the children to women ratio by father parent-

age. We consider only children of women aged 18-33. For example, in column 2 of Panel B, the dependent

variable is the number of children with native mother aged 18-33 and father with a native parentage over the

number of native women aged 18-33. Columns 4-6 focus on women who are second generation immigrants.

Fr. Immigrants refers to the fraction of immigrants arrived in the previous decade over predicted city popu-

lation, and is instrumented using the baseline version of the instrument constructed in Section 4.2. The mean

of dependent variables is shown at the bottom of the Table. KP F-stat is the Kleibergen-Paap F stat for joint

significance of instruments. All regressions include city and state by year fixed effects. Robust standard er-

rors, clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.10: Immigration and Marriage Rates of Natives by parentage (2SLS results)

Dep. Variable: Marriage rates

(1) (2) (3) (4) (5) (6)

Panel A: Women Age 18-25 Women Age 26-33

Own Parents Native Mixed Foreign Native Mixed Foreign

Fr. Immigrant 0.127∗∗∗ 0.192∗∗∗ 0.211∗∗∗ 0.068 0.163 0.117

(0.049) (0.055) (0.061) (0.042) (0.113) (0.112)

Mean Dep. Var. 0.340 0.257 0.277 0.642 0.603 0.587

Obs. 538 538 538 538 538 538

Panel B: Men Age 20-27 Men Age 28-35

Own Parents Native Mixed Foreign Native Mixed Foreign

Fr. Immigrant 0.139∗∗ 0.227∗∗∗ 0.035 -0.029 0.013 0.047

(0.059) (0.058) (0.067) (0.075) (0.091) (0.078)

Mean Dep. Var. 0.297 0.210 0.233 0.623 0.575 0.561

Obs. 538 538 538 538 538 538

Notes: this Table presents results of 2SLS for a balanced panel of the 180 US cities

with at least 30,000 residents in each Census year report. The dependent variable is

the marriage rates of the groups describled in each panel. Fr. Immigrants refers to

the fraction of immigrants arrived in the previous decade over predicted city popu-

lation, and is instrumented using the baseline version of the instrument constructed

in Section 4.2. The mean of dependent variables is shown at the bottom of the Ta-

ble. KP F-stat is the Kleibergen-Paap F stat for joint significance of instruments.

All regressions include city and state by year fixed effects. Robust standard errors,

clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.11: Immigration and LFP of Native Women - 2SLS results

Dep. Var.: LFP of Native Women

(1) (2) (3) (4) (5)

Age 18-33 Age 18-33 Age 18-25 Age 26-33 Age 34-65

OLS 2SLS 2SLS 2SLS 2SLS

Fr. Immigrant -0.084 -0.115∗ -0.135∗∗ 0.023 0.042

(0.083) (0.061) (0.067) (0.061) (0.041)

F-stat 251.3 251.3 251.3 251.3

Mean dep. var. .42 .42 .49 .33 .25

Obs. 538 538 538 538 538

Notes: this Table presents results of OLS and 2SLS for a balanced panel of the 180

US cities with at least 30,000 residents in each Census year report. The dependent

variable is the labor force participation of women in the different age range. Fr.
Immigrants refers to the fraction of immigrants arrived in the previous decade over

predicted city population, and is instrumented using the baseline version of the in-

strument constructed in Section 4.2. The mean of dependent variables is shown at

the bottom of the Table. KP F-stat is the Kleibergen-Paap F stat for joint signifi-

cance of instruments. All regressions include city and state by year fixed effects.

Robust standard errors, clustered at the MSA level, in parenthesis. ∗ p < 0.10, ∗∗
p < 0.05, ∗∗∗ p < 0.01
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B Graphical Example

As discussed in the main text, the shift-share instrument exploits two sources of variation: first,

cross-sectional variation in the share of individuals from each ethnic group living in different US

cities in 1900; second, time-series variation due to changes in the total number of immigrants

from any sending region entering the United States in a given decade. To illustrate how the

two sources of variation are combined by our instrument, Figure B.1 presents a simple example

for two ethnic groups (Germans and Italians) and three cities (Chicago, Milwaukee, and San

Francisco).

German immigration fell between 1910 and 1920 due to WWI, but rebounded after 1920,

as the quotas were quite generous with respect to Germany. Instead, between 1910 and 1930,

Italian immigration declined monotonically. Starting from Panel A, Chicago had large Italian

and German communities in 1900. In line with the aggregate flows, both the actual (straight

lines) and the predicted (dotted lines) number of Italians (yellow lines) and Germans (blue lines)

arriving in Chicago fell between 1910 and 1920. However, after 1920, while Italian immigration

continued its decline, Chicago experienced a positive immigration shock from Germany.

Next, Panel B presents the example of Milwaukee, a city with a relatively large German

community, but with almost no Italians in 1900. As a result, for this city, variation in immigra-

tion was driven by changes in German, and not Italian, immigration. Finally, while very few

Germans were living in San Francisco in 1900, Italian settlements were fairly large in this city.

As documented in Panel C, the actual and predicted immigration shock for San Francisco was

due to the decline in Italian immigration, and only marginally to the inflow of Germans after

1920.

The instrument in equation (2) extends this example to many cities and many ethnic

groups, but the logic behind it can be grasped by looking at the patterns in Panels A to C of

Figure B.1
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Figure B.1: Actual and Predicted Immigration

Notes: This Figure reports the actual and predicted number of Italians and Germans arrived during the

previous decade to Chicago (Panel A), Milwaukee (Panel B), and San Francisco (Panel C), in 1910, 1920,

and 1930. Predicted immigration is obtained from the instrument constructed in equation (2) in the main

text. Source: from IPUMS sample of US Census (Ruggles et al., 2015).
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